This study evaluates the knowledge, attitude and practices (KAP) of food handlers working in restaurants in Kuala Pilah, Malaysia. Data were collected in 2010 involving 64 food handlers. The results show that the food handlers have excellent knowledge and attitude, and good practices toward food hygiene with mean score (SD) of 83.98 (13.26), 82.8 (10.94) and 77.04 (14.98), respectively. There is significant correlation between educational level and attitude (p ¼ .008), knowledge and attitude (p .001), knowledge and practice (p ¼ .007) and attitude and practice (p ¼ .041). Even though the result shows satisfactory KAP levels of the food handlers, some aspects on hygiene measures like refreezing food item, clean working area and wearing of jewelry and watch need to be emphasized.
Introduction
Foodborne diseases have caused a significant morbidity and mortality around the world. The United States of America reports that around 76 million foodborne diseases occur annually with 325,000 people hospitalized and 5200 cases of mortality (Buzby & Roberts, 2009) . WHO also reports that 18% of children aged below 5 years old in developing countries die due to diarrhea globally (Bryce, Boschi-Pint, Shibuya, Black, & the WHO Child Health Epidemiology Reference Group, 2005) . In one study food handlers were identified as the main cause of food contamination (Campos et al., 2009) .
The food industry in Kuala Pilah also is increasing. Due to the fast pace of living, most people take advantage of eating in restaurants and buying readymade food (Haryani et al., 2007) . However, food contamination by food handlers could occur and leading to foodborne diseases if they neglect proper food handling practices in their premises. In Malaysia setting food handlers or the merchants that need a license or to renew their license need to attend courses on food handling. During the courses food handlers will be exposed on the causes of foodborne diseases, the agent of transmission, the importance of personal hygiene and the correct food handling practices. According to information from the Ministry of Health Malaysia (2010) , there has been an increase in the incidence rate of foodborne diseases from 2005 to 2008. In 2009 the incidence rate decreased, however, death due to foodborne diseases was reported in that year with the same mortality rate as 2008.
The hands of food handlers can be the vector to spread harmful microorganism through cross contamination (Baş , Ersun, & Kıvanç, 2006) . This can occur if they ignore the importance of washing hand during food preparation. Some of the bacteria that can be found on the hands of food handlers are Escherichia coli and Staphylococcus aureus (Lues & Tonder, 2007) . Food handlers can also spread harmful microorganism during and after they experience gastrointestinal infection (Baş et al., 2006) . Food handlers should have excellent hygiene practice to ensure cross contamination can be reduced, thus protecting the consumers from foodborne diseases. To ensure food handlers practice the correct way of handling food, knowledge and training are essential as part of their job (Martins, Hogg, & Otero, 2012) . Previous studies have assessed the important of knowledge, attitude and practices among food handlers (Ansari-Lari, Soodbakhsh, & Lakzadeh, 2010; Baş et al., 2006; Gomes-Neves, Araújo, Ramos, & Cardoso, 2007; Martins et al., 2012) . This shows that the assessment is very crucial to provide sufficient data for further action.
The purpose of this study was to evaluate the knowledge, attitude and practices of food handlers in Kuala Pilah, Malaysia and to determine the significant relationship between the sociodemographic characteristics of the food handlers and their KAP level.
Methods
The study was conducted among 64 food handlers from various food premises in Kuala Pilah, Malaysia. The respondents were selected through purposive sampling with technical assistance from staff of Kuala Pilah District Health Office (Health Inspector) during routine food premise inspection. Self-administered questionnaire were used in the study, and it was based on and modified from previous research (Acikel et al., 2008; Gomes-Neves et al., 2007; Tokuç, Ekuklu, Berbero glu, Bilge, & Dedeler, 2009 ). The content validation of the questionnaires was done by cross reference and verification from the experts in the identified field. Reliability of the questionnaires had also been tested among staff and students in local university with Cronbach's alpha for each set of the questions range within acceptable limit (>.8). The assessments evaluated the KAP of the food handlers on food preparation, reheating food, food storage, working area, handling raw and cooked food and others.
The respondents' sociodemographic characteristics, such as gender, age, educational level, work duration and premise grades were collected during the study. The age groups were classified according to "youth" (17e35 years old) and "adult" (36 years old and above), have "low educational level" (received education up to secondary level) and "high educational level" (that received education after their secondary level), "experienced" (work for one year and more) and "inexperienced" (working for less than one year), and work in high grade premises (grade A and B) and low grade premises (grade C and no grade).
Knowledge section consists of 8 questions. Respondents were required to choose 'yes' or 'no' answers for this section. Thirteen questions were constructed for attitude section. The respondents were required to choose one of the five options provided which are 'strongly agree', 'agree', 'not sure', 'disagree' and 'strongly disagree'. For both knowledge and attitude part the correct answers were converted to 100% and marks below 50% was considered low knowledge or attitude, 50%e74.99% was considered acceptable The use of cap, masks, protective gloves and adequate clothing can reduce the risk of food contamination.
6.2
The importance to know the temperature of the refrigerator/ freezer to reduce the risk of food spoilage.
23.4
Improper storage of foods may cause health hazard to consumers.
92.2 7.8 knowledge and attitude and marks 75% and above was considered excellent knowledge and attitude. The practice section consists of 13 items. Respondents were required to choose 'yes' or 'no' answers. The marks were converted to poor (marks below 50%) and good practice (50% and above). Data were analyzed using SPSS software version 16. Chi-square test was used to determine the relationship between the sociodemographic characteristics of the food handlers and their KAP level. Logistic regression was used to determine the predictor variables for food handlers KAP level.
Results and discussion
The results show that 75% of the respondents were female, whereas youth comprise 71.9%. Almost 70% have lower educational level, 64.1% are experienced food handlers and 54.7% work in low grade food premises (Table 1) .
Tables 2e4 show the KAP results of the respondents. After converting the scores to 100 points, the mean score (SD) for food handlers' knowledge, attitude and practice are 83.98 (13.26), 82.8 (10.94) and 77.04 (14.98), respectively. More than 90% of the respondents answered the questions regarding cleaning agents and sanitization procedures, washing hands, the use of proper clothing, and the proper way to store foods correctly. This is in accordance with the study by Ansari-Lari et al. (2010) that showed a high level of knowledge on general sanitary measures among food handlers. However, 36% of the respondents gave incorrect responses regarding usage of gloves while handling food. This might due to the fact that gloves are seldom used during food preparation. There is also an acceptable knowledge among the respondents about the process of reheating and preparing food. In has been the trend in food service establishments especially in self service restaurants to cook the food earlier. Some of them use water bath to keep the food hot and reduce multiplication of harmful microorganisms but others just let the dishes on the shelves or tables for a long period of time. This action will lead to food contamination and allow the growth of microorganisms. A study by Gomes-Neves et al. (2007) found that food handlers did not take into account the importance of temperature control during cooking and storing of food.
The majority of the food handlers have positive attitudes on most of aspects such as clean working area, hand hygiene and food preparation. Nevertheless, about 30% of the respondents either agree or are uncertain about wearing jewelry and watch while handling food. Almost 40% of the respondents disagree or are uncertain about preparing raw and cooked food separately (Table 3) . Using the same kitchen utensils like cutting board or knife to prepare food can cause cross contamination between raw and cooked or ready to eat food. Even though the food handlers had attended courses which emphasize the importance of using separate kitchen utensils, a few of them can easily forget about it or simply ignoring the fact. Some of the food premises were supplied with limited number of kitchen utensils like cutting board which required them to use the same items while preparing food. The usage of gloves is also important but only a few of food handlers use gloves during food preparation due to Malaysian hot climate which can cause discomfort if worn for a long period. However, gloves can also become a source of contamination through contact of raw material and other kitchen surfaces (Liu & Su, 2006) . Unsurprisingly, about 83% of the respondents agree or are uncertain about refreezing defrosted food. It has been a usual practice to thaw a whole piece of food item but using only a portion of it and refreezing the rest of the food to be used later. Thawing and refreezing food increase the number of microorganism in the food item. During thawing process, the temperature reaches a suitable condition for bacteria multiplication and refreezing the food item creates a dormant condition for this bacteria. If this process is repeated several times, the number of bacteria will increase each time and might cause hazards. Several studies by Buccheri et al. (2007) and Tokuç et al. (2009) also report similar results. The score for practice section is lower compared to knowledge and attitude section (Table 4) . Most of the respondents have good practice whereby all of the food handlers clean the working area and wash their hands before they start working. However, 25% of them use apron to clean hands and rub their hands on their body parts while working. More than 40% wear jewelry while working and use the same towel to clean many places. In addition, 73.4% of the respondents refreeze defrosted food. The result shows that even though the score for knowledge and attitude section was high, the food handlers did not entirely perform hygiene practices. Studies by Ansari-Lari et al. (2010) and Baş et al. (2006) show relatively poor practices among the studied respondents.
There was no significant association between knowledge level and the respondents' sociodemographic characteristics (Table 5) . This contradicts with a study by Siow and Norrakiah (2011) who found out that there was a significant relationship between the respondents' knowledge level and their working experience. Respondents working for more than six years have significantly higher knowledge level compared to respondents that have less than one year working experience. Martins et al. (2012) also reported that average scores for knowledge, increases with the level of education.
Educational and knowledge level showed significant relationship with attitude level (p ¼ .008) In addition, there is a significant relationship between the respondents' attitude and knowledge level (p .001) ( Table 6 ). Logistic regression shows that respondents that have low educational level have .23 times less tendency to obtain acceptable attitude level compared to the respondents that have high knowledge level. In addition, the odds ratio reveals that respondents that have acceptable knowledge level obtain 11.7 times of acceptable attitude level compared to the respondents that have high knowledge level ( Table 7 ). The study proves that even though the respondents have high educational level, they do not necessarily have excellent attitude. However, this association shows that having good knowledge could lead to having good attitude in food hygiene and sanitation among the respective food handlers. A study by Ansari-Lari et al. (2010) found that there was a significant positive correlation between knowledge and attitude. For example a study by Acikel et al. (2008) reported that knowledge help to improve behavior regarding usage of jewelry while working.
Knowledge and attitude also showed significant relationship with practice level (Table 8 ). Logistic regression predicts that the odds of getting poor practice level are 15.4 times higher for respondents with acceptable knowledge level than they are for respondents with excellent knowledge level (p ¼ .034) ( Table 9 ). These findings support the evidence of having good knowledge and attitude will lead to good practice measures. However this finding contradicts with the study by Baş et al. (2006) who found out that good knowledge on food safety does not necessarily leads to good handling practices. In addition Ansari-Lari et al. (2010) revealed a negative correlation between knowledge and practice and attitude and practice. This study also shows that there is no significant relationship between food handlers' practices with gender (p ¼ .306). However, Siow and Norrakiah (2011) found that female respondents have significantly higher practice level compared to male respondents.
In conclusion, this study suggests that even though the KAP level of the food handlers was satisfactory, some of the hygiene aspects need to be emphasized. Continuous education and training should strengthen food handlers' knowledge in area which seems to be lacking and avoid any irrelevant information that would be regard as a waste of time (Seaman, 2010 ) that might reduce food handlers' interest. In addition, education and food safety training should be provided frequently to the food service staff in order to minimize foodborne hazards.
